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Abstract of the contribution: This contribution illustrates an issue in multiple BBF handling and proposes basic clarifications to the EPS QoS handling that should solve the identified and other related issues in the EPS QoS model.
1. Introduction

During SA2 Montreal meeting, the issue of handling QoS rules during handover was discussion. It was agreed that when the UE is connected to the new access and thus the new BBERF, the PCRF will push all active QoS rules to the new BBERF. In this paper, we explore this issue further and show that to handle the QoS properly in all cases , further enhancements are needed.

2. Discussion

2.1 QoS handling in inter BBF handover

The diagram in Figure 1 highlights the issue using a handover example from LTE to eHRPD. However, the same problem may also exist in other inter-technology handover cases.
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Figure 1 QoS interaction for UE-initiated resources during handover
Before handover happens, the UE is attached to the E-UTRAN. 
In step 1, the UE requests resources to be allocated for some SDFs. This request triggers Gateway control and QoS rules request procedures between the SGW and the PCRF. When the QoS rules are authorized, the SGW initiates either new bearer creation or bearer modification to set up the bearer for the requested resources, as shown in steps 3&4. The UE understands that the resource request has been satisfied by correlating the PTIs in the NAS signaling.
At step 6 UE moves to eHRPD and attaches to the HSGW. The PCRF will push all active QoS rules to the HSGW based on the principle agreed in SA2 Montreal meeting. The HSGW maps QoS information based on the QoS rules into eHRPD specific QoS parameters such as QoS profile IDs and sets up resources based on eHRPD specific procedures. 

However, since multiple resources may be allocated depending on all the QoS rules, the UE will not be able to tell which eHRPD QoS is associated with the original resource request for the SDF in Step 1.

2.2. EPS QoS handling principles

2.2.1 Overview

The issues illustrated by the inter system handover example in the section 2.1 are consequences of unclear EPS QoS model. The following subsections illustrate the unclear issues and propose principles for handling them. 
2.2.2 QoS resource ownership
EPS supports Network and UE initiated dynamic QoS models. This implies that both the UE and the Network are able to dynamically request QoS resources. 

Note: In this paper the term "QoS resource" refers to the SDF and it's associated QoS parameters.
Network initiated dynamic QoS is used for applications whose QoS resources are known by the PCRF. For network initiated QoS it is the PCRF who will become aware (through Rx) if a modification or release of an established Network initiated QoS resource is required.

UE initiated dynamic QoS is used for applications whose QoS resources are known by the UE. It is also the UE who will become aware (e.g. through UE internal QoS API) if a modification or release of an established UE initiated QoS resource is required.

To properly manage the UE initiated QoS resources, e.g. to release the resources when they are not needed anymore,  the UE has to be able to keep track of the currently active UE initiated QoS resources in the EPS system.
2.2.2 Inter access handovers and setup of bearers for QoS resources 
When UE moves across access systems involving a change of BBF, a new set of access specific bearers is created for the UE.  Also in this case the UE has to be able to maintain awareness of all the active UE initiated QoS resources and how they are associated to the access specific bearers.
To enable this, the new BBF shall not establish bearers for any UE initiated QoS resources unless the BBF has received corresponding UE initiated QoS resource request from the UE.
2.2.3 Network triggered modification of bearers

After a bearer is established, the network (e.g. eNodeB) may be required (e.g. due to network congestion) to modify or release some bearers. These bearers may carry SDFs associated with UE initiated QoS resources. If some of the bearers are modified or released, the UE must be able to know how the bearer modification (or release) impacted the active UE initiated QoS resources.
To enable this, either the bearer modification/release signaling from network must include information about the changes to the UE initated QoS resources or the UE must otherwise be able to understand the exact changes to the UE initiated QoS resources caused by any bearer configuration modifications 

3. Proposal
Based on the discussion in section 2.2 the following clarifications are proposed to be agreed by SA2:
1. UE has to be able to keep track of all the currently active UE initiated QoS resources 

2. UE should manage the QoS resources it asked for, e.g. request the release of the resource when they are not needed anymore (e.g. UE hosted application is closed)

3. UE shall not request modifications of QoS resources that are not UE initiated
4. Upon attaching to a new access it is UE's responsiblity to request creation of necessary "bearer resources" in the new access for all the active UE initiated QoS resources
5. BBF shall not create bearers for UE initiated QoS/PCC rules unless it has received a QoS resource request from UE

6. BBF shall be aware whether a QoS rule / PCC rule is UE initiated or Network initiated

7. In any network triggered event that causes a UE initiated QoS resource to be modified or released, the BBF shall inform the UE of the resulting changes to the active UE initiated QoS resources

Based on these clarifications the inter BBF handover case described in section 2.1. is solved in the following way:

a. After handover attach, the PCRF sends all the QoS rules to the new BBERF but indicates which of the QoS rules are originally created by UE-initiated resource request. BBERF knows not to setup bearers for these rules, unless requested by the UE.

b. The UE sends resource request in the new access for all the SDFs that are originally initiated from the UE.

To capture these clarifications, the following CRs are proposed:

· CR to 23.203 clarifying above points 5 & 6. 
· See Tdoc S2-085620
· CR to 23.401 clarifying above points 1, 2, 3, 4 & 7
· Qualcomm volunteers to draft this CR to TS 23.401
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